A new parameter for solar cell characterization has been introduced. The n-p junction has been considered as an active interface and an interfacial dynamic velocity is defined at the base boundary of the space charge region. We show that this interracial dynamic velocity depends on the base width, base doping profile, and the recombination velocity at the device back surface. Additionally, it is shown to be a function of the operating conditions such as the applied potential and the illumination level.
INTRODUCTION
Photovoltaic energy conversion is a coming source of electrical power. The basic mechanisms in solar cells are now understood and modelling techniques have led to the optimization of the device structures. Largescale manufacturing of new fabrication technologies have been developed and there is rising interest in the use of concentrating systems to ,increase the solar cell output power per cm2, in order to reduce the cost of photovoltaic systems. A limitation of the expected effect appears resulting from high injection effects, which modify the fundamental physical processes of carrier transport in the cell.
Recent studies [1] [2] [3] Modelling techniques leading to the characterisation of MetalSemiconductor interfaces have introduced a recombination velocity [4, 5] that was used later on to describe the back interface of back surface field
[BSF] solar cells [6, 7] . This was done with the microscopic modelling of the p-p + interface.
In this paper, we introduce an interfacial dynamic velocity in order to characterize the junction as an active interface. It considers the excess minority carrier profile in the solar cell base under illumination. The interfacial dynamic velocity is shown to be a function of the illumination level, the operating conditions, and the physical structure of the cell.
THEORY
A common practice to describe the rate at which carriers are lost at semiconductor interface [4] is the introduction of a surface recombination velocity S. The interface current density J is written [5, 8] :
where n is the excess minority carrier density close to the interface and q the electron charge. In order to introduce an interfacial dynamic velocity for characterisation of the n-p interface of a solar cell we consider an n + -p junction (Fig. 1 ). Let n(x) be,the minority carrier excess density of the p type base region with the origin of the x axis taken at the physical junction. Assuming that the SCR in the p region, (0 -< x <-Wp) is depleted, we define an Interfacial Dynamic Velocity (IDV) S d depending on the minority carrier density at the interface x Wp. In 1D modelling, the flux of the total current density J across the interface is given by: where D and la are, respectively, the electronic diffusion coefficient and mobility. E(x) is the electric field. Equations (1) and (2) lead us to define the IDV at the x Wp interface through"
Equation (3) is a boundary condition and S a is a function of the physical parameters of the solar cell through the carrier density n(x). Further, S d is dependent on the actual operating conditions (potential at the junction Vj and illumination level).
Determination of n(x):
The minority excess carrier density is obtained from the solution of the continuity equation in the steady state taking into account the lightinduced, space-dependent, carrier-generation rate g(x)"
where % is the minority carrier lifetime in the base. A good approximation of the function g(x) is given by [9] "
The coefficients ai and b are taken in the AM1 illumination conditions. Equation (4) 
The excess carrier density profiles versus x for a set of illumination levels are shown in Fig. 2 . We notice a large increase in the maximum of the excess carrier density profile near the interface. This figure shows a gradient of n(x) in the junction region larger than in the base. It increases the diffusion current and is responsible for the modification of the cell performances.
Determination of Sd.
Equations (7)- (12) The behavior of the interfacial dynamic velocity S a as a function of Vj and its dependence on the illumination level is displayed in Fig. (3) . This figure shows that S a decreases with Vj, and the greater the illumination Sa (cm.s"t) 
